Processing of different liposome markers after in vitro uptake of immunoglobulin-coated liposomes by rat liver macrophages.
We compared the metabolic fate of [3H]cholesteryl[14C]oleate, [3H]cholesteryl hexadecylether, 125I-labeled bovine serum albumin and [3H]inulin as constituents of large immunoglobulin-coupled unilamellar lipid vesicles following their internalization by rat liver macrophages (Kupffer cells) in monolayer culture. Under serum-free conditions, the cholesteryl oleate that is taken up is hydrolyzed, for the greater part, within 2 h. This occurs in the lysosomal compartment as judged by the inhibitory effect of the lysosomotropic agents monensin and chloroquin. After hydrolysis, the cholesterol moiety is accommodated in the cellular pool of free cholesterol and the oleate is reutilized for the synthesis mainly of phospholipids and, to a lesser extent of triacylglycerols. During incubation in plasma, however, substantial proportions of both the cholesterol and the oleate are shed from the cells, predominantly in the unesterified form. When the liposomes are labeled with the cholesteryl ester analog [3H]cholesteryl hexadecylether only a very small fraction of the label is released from the cells, even in the presence of plasma. Similar to the label remaining associated with the cells, the released label is identified in that case as unchanged cholesteryl ether. The liposomal aqueous phase marker 125I-labeled bovine serum albumin is also readily degraded intralysosomally and the radioactive label is rapidly released from the cells in a trichloroacetic acid-soluble form. Also, as much as 20% of the aqueous phase marker [3H]inulin that becomes cell-associated during a 2-h incubation with inulin-containing liposomes, is released from the cells during a subsequent 4-h incubation period in medium or rat plasma. The usefulness of the various liposomal labels as parameters of liposome uptake and intracellular processing is discussed.